ABSTRACT
Introduction
The present ichtyofauna of the fresh waters in the Western and Central Balkan Peninsula were developed in this manner and content during the last Pleistocene glaciation (before approximate 10 000 years). However, due to the fact that the largest part of the Balkan Peninsula during the ice age of Pleistocene remained outside from the ice coverage (except some portions with higher levels), there were positive circumstances for numerous species of fishes to form their shelters (refuge places), out of which after the end of the glaciation they went back to North, mainly through Danube. The existence of many isolated parts resulted in creation of many endemic species, especially in the southeuropean division (the Adriatic Sea watershed), among which in accordance to the age of the specific basins (Ohrid Lake from Tertiary-Pliocene), one can accurately conclude for the existence of paleoendemits, i.e. relicts. According to Cvijik (1924) the Ohrid Lake is from the later period and it most probably originates in the end of Pliocene.
Kottelat (6) in his revision of the fresh-water fishes in Europe points out that the weaknesses in the methodology and the weak taxonomy are directly responsible for the inability to foresee and detect the danger for survival of numerous species of fishes. The efficient conversion and the responsible management of the European diversity of the fish populations, which is rapidly decreasing mainly depends of the knowledge of that diversity and it is of crucial importance that knowledge to be based on a sustained methodology.
According to the research of Karaman (5) the sub species ssp. pergamonensis from Asia Minor, which is rather similar with Barbus peloponnesius, was transported to Greece in the time when the land connection still existed and it inhabited the island of Euboja and the river Sperhios in Atika. From the populations which inhabited the southern part of the Balkan Peninsula as the time passed by was developed the species Barbus peloponnesius, most probably in Greece and thereafter it inhabited the Ohrid-Drim-Skadar network to the north, to the east in the Vardar system and from there to the river Dabune. One transitional species between Barbus plebejus and Barbus peloponnesius was preserved in the Prespa Lake (Barbus plebejus prespensis). According to M. Karaman (5) 
Materials and Methods
In this study have been analyzed total of 76 individual fish collected at four different localities in Republic of Macedonia. The following were encompassed: River Strumica, River Vardar and two natural lakes-Ohrid Lake and Prespa Lake. The samples affiliated with the four previously mentioned barbel species on the territory of Republic of Macedonia: Barbus cyclolepis Kar., Barbus prespensis Kar., Barbus macedonicus Kar. and Barbus peloponnesius Val.
Since the RAPD-PCR method is extremely sensitive to the quality of the isolated DNA, the conditions of the reaction and in some cases the appearance of non-reproductive amplified products, these issues were resolved with the use of genomic DNA with high quality, strict follow of the protocol under standardized conditions and repetition of the amplified reactions twice up to the point of optimization of the conditions of the reaction and retaining of clear reproductive bands. That is why the total genomic DNA for this analysis has been isolated from blood of the researched fish individuals, so as for the samples for analysis to be with as high quality as possible.
After the catch of every individual blood was taken in heparinized test tube and has been transported on ice to the Laboratory for Molecular biology. The DNA has been isolated with sodium chloride -chloroform extraction and ethanol precipitation in accordance to the protocol suggested by Gemmel & Akiyama (4) .
For the generation of the RAPD profile of DNA of every individual, ten oligonucleotide primers were used: C-02, C-04, C-05, C-06, C-07, C-08, C-09, C-11, C-15, and C-16 (OPERON).
The DNA amplification has been undertaken under the conditions suggested by Callejas & Ochanado (2001) . The RAPD-PCR analyses were conducted in 10 µl total reaction volume, which comprised 25 mM MgCl 2 , 2, 5 mM dNTP, 50 pmoles primer, 1 µl Stoffel Fragment buffer 10×, 10 U/µl of Stoffel Fragment DNA polymerase and 1 µl of the extracted DNA. The amplification was conducted in accordance to the following protocol: first denaturation: 2 min. at 94˚C; 35 cycles of amplification: 15 sec at 94˚C; 20 sec at 36˚C; 60 sec at 72˚C; in the end -1 cycle: 5 min at 94˚C.
The products of the amplification were electrophoreticly divided on 2% agarose gels with TBE baffer (0,089 M Tris, 0, 089 M boric acid, 2 mM EDTA, pH -8,3) which comprised ethidium bromid. As a molecular standard was used 100 bp Ladder marker. The gels were photographed with digital camera under UV light.
Statistic Procession of the Data
The RAPD fragments were marked in accordance to their presence in the gel (1), or if they were absent with (0). The index of similarity (SI) of the common bands between any two individuals within one population (S i ) was calculated according to Nei & Li (1976) , and between populations (S ij ) for all possible combinations, according to Lynch.
Results and Discussion
In the molecular analysis of the samples there have been used total of 10 primers, six of which provided clear amplification products (C-02, C-07, C-08, C-11, C-15 and C-16). With the mentioned primers 108 fragments were obtained with size of 277 to 1458 bp ( Table 1 ). The length of the obtained fragments was determined with software, that is, with the assistance of the program Gel-Pro. Every fragment has been marked with the mark of the primer and with its respective length.
The data retained with the molecular (RAPD) analysis indicate to interspecies and intraspecies differences between the samples of the researched populations of barbell caught from the rivers and lakes in the Republic of Macedonia. The Index of Similarity (SI) of the common fragments between any two individuals within one population (9) is represented in Table 2 .
From the data presented in Table 2 it can be seen that there is an noticeable no homogeneity of the population of Barbus peloponnesius caught from the River Vardar. The similarity between populations (S ij ) from all researched localities was calculated in accordance to Lynch. The highest similarity has been detected between the populations of Barbus peloponnesius from the River Vardar and River Crna. Unlike them, the similarity between the populations of Barbus peloponnesius from Lake Ohrid and the River Vardar represented rather high differences. The largest differences were detected between the Barbus macedonicus with all other analyzed species. The present data from the undertaken research resulted in detection of specific molecular (RAPD) markers for determination of the species Barbus in the rivers and lakes in the Republic of Macedonia. It has been observed presence of characteristic groups of fragments which are specific from species to species. The presence of monomorphic fragments, which are to be found in all the species, was not observed in our researching procedure. There have been detected differences among the researched populations with all the primers. Likewise there have been determined some characteristic species-specific groups of fragments in the species Barbus prespensis and Barbus cyclolepis. The smallest differences were observed between the populations of Barbus m. petenyi of the river Vardar and the river Crna.
With the RAPD-PCR amplification with the primers C02, C11 and C15 were detected some differences between the populations of Barbus m. petenyi of the Ohrid Lake and the river Vardar. The statistical analysis demonstrated that intrapopulation similarities between this two populations with the primers CO2 is estimated at 0,536, with the primer C11 is 0,5 while with the primer C15 is 0,57. The RAPD markers revealed somewhat low level of intra and inter population variation and differentiation of the barbel from this two researching points. According to this data it can be assumed that the dispersion and divergence of these two populations, together with the adaptation of the local habitats, hence these two groups of barbel presumably went through a process of speciation. However, the question of the taxonomy of the species of barbel that inhabits the Ohrid Lake and the river Drim still remains not answered. The results of the electrophoretic analysis of the starch gel (11) demonstrated some differences among the population of the barbel which live in the Ohrid and Skadar Lake. This data together with the determined differences among the populations of the Ohrid Lake and the river Vardar entailed the need of additional research.
The name of the species Barbus is used for many species which are to be found in the fresh waters of Europe, Asia and Africa even though it is known that it is rather heterogenic group. Prior to 1916 many southasian species were classified in one coherent group and classified under different species which today are for certain determined. they belong to several different species. Likewise, it is believed that the species of the equatorial and South Africa belong to many different lines, but the data is not yet transferred in formal generic taxonomy. Nevertheless, the concept of enormous and complex species Barbus with unclear mutual connections is still unsolved (7) .
The spring barbel Barbus peloponnesius today is considered as a species which inhabites the waters in the Balkan Peninsula. The name differs from its older name Barbus meridionalis petenyi (for spring barbel of the Danube watershed) and Barbus meridionalis rebeli (for spring barbel of the watershed of the Adriatic and Ionic Sea) (10) .
The taxonomy of the species Barbus is rather problematic and the introduction of molecular data in the recent times began to yield in increased quality of the determination of the philogenetic connections between the members of this very heterogeneous group. Additional factor for the complexity is the multiploidia which results in vast variety of sizes within this species (3).
Up until today different molecular-genetic techniques were applied during the identification process of the species Barbus. One of those methods is the RAPD-PCR method which is considered as rather efficient during the identification and verification of eight species of barbel in the Iberian Peninsula by Callejas & Ochando (2) .
